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News of the week:

1. Labs start this week
2. Lab assignments as of Friday pm are on website

3. Mr. Kurt Henriksen assigns lab sections
(kurt@oddjob.uchicago.edu)

4. Homework due at the beqginning of class
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If | héﬁ been present at creation, | would
have suggested a simpler scheme.
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Tobias Stimmer (1539-1584)

astronomical clock Nicolaus Copernicus
of Strasbourg cathedral Torun town hall,

vera effigies exipsius autographo depicta self portrait?
a true likeness from his own self portrait
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NICOLAI @O

PERNICI TORINENSIS
DB REVOLVTIONIEBVSE CREIl=
am cceleftium, Libri vI.

Habes in hoc opereiam recens nato, 8 edito,
fludiofe lector, Motus ftellarum , tam fixarum,

quim erraticarum, cum ex ueteribus, tum etiam
ex recentibus obferuationibus reftitutos:& nos
uis infuper ac admirabilibus hypothefibus or=
natos, Habes eriam Tabulas expeditifsimas , ex
quibus eofdemad quoduis rempus quam facilli
me calculare poteris. Igitur eme,lege,fruere,
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Ageometretos
medeis eisito.

Let no one
untrained in
geometry enter
here.

NorimbergaapudIoh, Petreium,

Annop M. D. XELILL
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Nicolaus Copernicus of Torun
Six Books on the Revolutions of the Heavenly Spheres

Diligent reader, in this work, which has just been created and
published, you have the motions of the fixed stars and planets,
as these motions have been reconstituted on the basis of
ancient as well as recent observations, and have moreover
been embellished by new and marvelous hypotheses. You also
have most convenient tables, from which you will be able to
compute those motions with the utmost ease for any time
whatever. Therefore buy, read, and enjoy (eme, lege, fruere).

Let no one untrained in geometry enter here.

Nuremberg
Johannes Petreius
1543



AD LECTOREM DE HYPO:

i THESIBVS HVIVE OPERIS,

on dubito; quin eruditi quidam, uuloataiam de
nouitate hypothefeon huius operis fama,quéd rei
rammobilem,Solem uero in medio uniuerly jm.
=) mobile conflituit uehementer firit offen, putety
difciplinas liberales recte iam olim conflitutas , turbari no o
portere. Verum fi rem exadte perpendere uslent,inueniét
thorem huius operis,nihil quod reprehendi merearur cGmis
fiffe, Eft enim Aftronomi proprium,hifforiam motuum cocle
ftium diligenti & artificiofa obfervacione collizere . Deinde
<caulas earundem, feu hypothefes,cum ueras affequi nulla ra-
tione poflit,qualefcuncs excogitare & confingere, quibus fup
politis,fident motus,ex Geomerriz principijs,tam in futurn,
quam in praterica recte pofline calealari, Horl aut utrangg
egregie praftitit hicartifex. Negs enim neceffe cft, cas hypos
thefes effe ueras,imd ne uerifimiles quidem, fed fuffcic hoe us
num, fi calculum obferuationibus congruentem exhibéant. g
£ forté quis Geomerrize & Optices u{%adm (it ignarus, ut es
picyclinm Veaeris pro uerifimili habear,feu in canfa effe crep
dar,quod ¢a quadraginta parribus & eo amplius, Sol¢ inters
um praecedat, interdu fequatur;Quis enim nd uidet, hoc po
fito,neceflario fequi, diametrum fella in wfele plufE quas
druplo,corpus autem ipfum plulcg fedecuplo,maiora, quam
in #myly apparere,cui tamen omnis 2t experientia refraga
turt Sunt & alia in hac difciplina non minus abfurda, qua in
prafentiarum excutere nihil eft necefle, Satis enim patet,aps
parentilt in®qualium motul caufas_hane arté penitus & fim=
pliciter ignovare, Et {f quas fingédo excogitat,ur cerre quaplu
Titas excogitar,, nequacdud ramen in hac excogirat,ut ita ciie
cuiquam perfuadeat,fed tantum,ut calculum reéte inftituant,
Cum autem unus & eitifdermn motus ;uarie interdum hypothe
fes fefe offerant(ut in moru Solis,eccentricitas, & epicycliunt)
Aftronomus cam porifsimum arripiet, quae comprahenfu (it
«udm facillima, Philofophus fortafleueri imilitudinem ma=

; ~ gisres

gis 1€ quirer,nedeer tamen quicquam ozrtl co_mprafhi‘rdi? t; _suu
grader,nifi divinitos illi reuelatum fueric. Sinamns igicur &
has nouas hypothefes_ inter uereres nihilo llEl‘lrﬁml_Jl?rES' inno
telcerc prs:*f»}eriim cum admirabiles fimul & faciles fint.ingen
temép thefaurum; doctifsimarum ubﬁ-:ruatimmm {c ecum ad:
uehant. Neg quifquam,quod ad hypocheles attiner, quicqua
certi ab Aftronomiaexpedter cum ipfa nihil rale praftare que

at,ne fi in alium ufum conficta pro ueris arripiat , ftulijor abs

hacdilciplina difcedat, quim accefleric. Vale,

NICOLAVS SCHONBERGIVS CAR
dinalis Capuanus , Nicolao Copernico, 8,

STy

V'm mihi de virture tua, coflant omnia fermone
ante annos aliquotallat efler, coepi cym maiorem
oy + mmodu te animo cdplecti ,arqs grarulari etid nos
ffﬁ;ftﬁ:rijbus,apud s tdta gloria Horeres. Intellexerd enimn
te nd modo ueterti Mathematicorit inuéra egregie callere,fed
etid noud Mudi ratoné cofticuifle, Qua doceas rerrd moueri:
Solem imu mudi , adeoty medii focu obtinere:Coelir oétauix
immotu,areg fixu ppetuo manerc:Lund [eund cu inclufs {uz
{pharra clementis,intér Marris & Veneris coelit ficam anni=
werfario curlu circii Solem cducrtere. Aty dehac fora Altro-
nomiz ratione cdmentarios 4 te cfedtos elle, ac erraticarum
(tellaru motus calculis fubductos in tabulas te cBndifle, maxi
ma ominill cum admiratione. Quamobrem uir doctilsime,ni
fi tibi moleftus fum, teetid acep enid oro uehementer | uc hoe
ruit nuenit: ftudiofis comunices,& tuas demundi {pheera lu
cabrationes und cit Tabulis & i quid habes praeterea , §d ad
eandem reni pérrinéat, primo. quogg rempore ad me mittas.
Dedi autem negotiit Theodorico 3R eden ut iftic meis fums=
ptibus omnia deferibantur,ateg ad me transferantur,Quod fi
mihi morem in ha¢ e gelleris, intelliges te cum homine no=
nuinis tui (fudioft 0,3 tanta uirtuti {acisfacere cupicnte rem ha
buifle. Vale, Romg, Calend. Nouembris anno. w, pyxcxscve,




To the Reader Concerning the Hypotheses of this Work.

There have already been widespread reports about the novel
hypotheses of this work, which declares that the earth moves
whereas the sun is at rest in the center of the universe ... it is the
duty of an astronomer to compose the history of the celestial
motions through careful and expert study. Then he must conceive
and devise the causes of these motions or hypotheses about
them. Since he cannot in any way attain to the true causes, he
will adopt whatever suppositions enable the motions to be
computed.... For these hypotheses need not be true nor even
probable. On the contrary, if they provide a calculus consistent
with the observations, that alone is enough.

So far as hypotheses are concerned, let no one expect any thing
certain from astronomy, which cannot furnish it, lest he accept as
the truth ideas conceived for another purpose, and depart from
this study a greater fool than when he entered it.



AD SANCTI1S

SITMVM DOMINVM PAvV.
LVM I1IL. PONTIFICEM MAXIMYVH,
Nicolai Copernici Pracfatio in libros
R.euolutionum,

ftimare poflum, fururum effe ut imi
atcp quidam accepering, me hifce meis Ii
bris,quos de R euolutionibus {pharari
mundi feripfi terra globo tribuére quof
dam'motus , {tatim me explodendum
cum tali opinione clamitent, Neqs cnim
ita mihi mea placent, uend perpeadans,
quid alij deillis iudicatuori fine, Er quamuis fefam_ hominis phi
lofophi cogitationes effe remotas 4 iudlicio vulgi, proprerea
quod illius Rudium Gt veritateni omnibusin rebus,quatenus

id4 Deo rationi humane permiflim eft, inquirere, tamen alie .

nas prorius d recticudine opiniones fugiendas cenfeo, Iracy iz

mecumiple cogitarem, quim abfurdum disdapa exiftisnati
riellent illi,qui multorum feculorum judiciis hanc opiniong

confirmatam noriie,quéd terra immobilis in medio coeli, tan
quam centrum illius polita fir, i ego contra affererenm terram
moueri,ditmecom haefi,an meos comeatarios in eins motus
demonftrationem conferiptos inlucem darem, an uero fatitis
eflet,Pythagorcornm & quorundam aliorem fequi exempli,
qui -n{:in:%e}r liceras, fed per manus tradere foliti funt myfteria
E;:ilcrfo phize propinquis & amicis duntaxat. Sicue Lyfidisad
ipparchumepiftola ceflarur . Acmihi quidem uidentur id
fecifle : non ut quidam arbicrano ex quadam inuidentia

communicandarum dodrinarum, Sed neres pulcherrima, &

multo fludio magnorum wirorum inueft; gate.abillis contem

merentur,quosaut piget ullisliteris bonam operam impendes

re, nifi qua(tuofis,aut i exhoreationibus & exemplo aliorum
adliberale ftudium philofophiz excitentar , tamen propter’

; ftupidica

& 7135 equidem, Sandlilsime Pater, x5 -

PRAEFATIO AVTHORIS
Anpidiatem ingenij inter phi lu_fophos,ranffs fuci inter apes
perlantor, Cumigitur haee mecn perpfrnd_erm.: » CorHemptus,
qui mihi propier nonitarem & abﬂurd:lg:c opinionis metuen
dus erat,propemodum impulerat me,ut inftitutum opus pror
{us intermitterem, :

V erum amici me diu cundtantematcp etid reluctantem re
graxeriit, inter quos primus fuit Nicolaus Sf_hﬂnbmjgr'us Ca.r
dinalis Capuanus,inomni genere doctrinart celebris, Proxis
maus itli uir mei amantifsimus Tidemannus Gifius | epifcopus
Culmenfis facrarumut eft, & omnium bonartz literarum fiu
diofiffimus.Js crenim {epenumero me adhortatus eft, & cons
wittjs incerdum additis efHagirauit, ut librum hunc ederem, &
in lucem tandem prodire finerem,qui apud me prilrus non in
nonumannii {olom,led iam in quartum nouenniit, latitafler,
Idem apud me egeruntalij non pauci uiri eminentilsimi & do
Gilsimi adhortantes ur meam operam ad communem ftudio.
forum Mathematices utilitacem, propter conceptum metum,
conferre non recularem diutius.Fore ut quanto abfurdior ple
rifgp nunc hac mea dodtrina de terrae motu uidererur | tanto
plus admirationisatqg gratiz habirura effet,po1& per 2ditio
nem eSmencariorum meoram caliginem abfurdatis fublard
widerent liquidilsimisdemonf{trationibus, His igitur perfuas,
foribus,eat {pe adductus,tandem amicis permiff,ut xditioné
operis,quam diu 3 me petiflent, facerent. e

Atnd tam mirabitur fortaffe Sanctitas tua,quad hasmeas
lucubratioes @dere in lucem aufus im ,poﬁeac}'} _[mmmﬁgpﬂm
in illis elaborandis mihi fumpfi_ ot meas cogitationesde terrg
motu criam literis cOmittere non dubitauerim, fed quod ma=
gisex meaudire expectar,qui mihi in mentem venerit,utcons
tra recepram opinionem Mathematicorum , ac propemodum
contracommunem fen{um,aufus fuerim imaginari aliqué mo.
tum terree. lragy nolo Sanctitatem 1o latere,me nihil aliud mo
uille,ad cogitandum dealiaratione fubducendorum motgum
fphacrarum mundi,quim quod intellexi, Mathematicos fibis
iplisnon conflare in 1llis perquirendis, Primii enim ufcpadea:

 Ancerti funt demoru Solis & Luns,ut nec uertentisanni perpe

ifj tuam



FRAEFATIO AVTHORIS,

tuam magnitudinem demonfirare & obfervare pofsint, De,
inde in c5tituendis motibus, cum illarum,tum aliarum quin
que errancium fiellavum neqs fildem principiis & allumprio.
nibus,acapparentium reuolationum motuumicy demon (tra-
tionibus, vtuntur. Alfj nangs drculis homocentris folum, alij
eccentris & epicyclis,quibus tamen quacfitaad plenum non af
fequontur,Nam qui homotencris confifi funt | erfi motusalis
quos diuer{os ex ¢is componi poflc demonftravering,nihil 1a
men certi,quod nimirum phaxnomenis refponderer,inde {1z
tuere potuerunt, Qui tero excopitauerunt eccentrica | erfi mas
gna ex parte apparentes motus,congrientibug per €a numeris
abfoluifle uideantur:plaerags tamen interim admiferime que
primis principijs de morus eequalitate uid entur contraneni -
re.Rem quogs pracipuam,hocelt mundiformam, ac pastin
eius certam [ymmetriam nd potuerGtinuenire, uel exillis collf
ere. Sed accidit eisperinde,acli quis€ diuerfis locis,manus,
pedes,caput,aliaty membra,optime quidem,{ed n6 unius cor
poris comparatione,depicta fumerer, nullatenus inuicem fibi
refpondentibus,ut monfirum potius quam homo ex illiscom
poneretur.Jracs in procellu demonfirationis, quam widudruo
cant,uel praterijfiealiquid neceflariorum, uelalienum quid,
& ad rern minime perrinens admififle inueniuntur.Id quod il

His minimeaccidiffer, fi certa principia fequuei effene, Nam i -

- affumpraillorum hypothefes non effent fallaces . omnia qua
ex illis fequunrur,uerificarentur proculdubio . Obfcura ause
licer hecc fine,qua nuncdico,tamen firo loco Hent apertiora.

= Hancigitr incertitudinem Mathematicarum traditio=
numy,de colligendis motibus fphacrarum orbis |, cum div me-
cum reusluerem , coepit me tedere , quod nulla certior ratio

moruum machinge mundi , qui propter nos , aboptimo & re
ufari(s, omnium opifice, conditus effet, philofophis con-
%ﬁuérct, qui alioqui rertim minutils, relpe@u eius orbis, tam
exquifite ferutarentur , Quare hanc mihi operam fumpii, ut
omnium philofophorum , quos habere poilem libros releoe

~ rem, indagaturus, an neullus unqua opinatus eflet, alios effc

motus

PRAEFATIO AV THORIS

matys fphxeraram mundi, quim illi ponerent, quiin fcholig
Maihemata proliterentur. Acreperi quidemapud Ciceronem
prioum , Nicetum enfifle terram moueri, Poltea & apud Plu
tarchum inueni guofdam alios in ea fuifle opinione | cujus
verba | ut [int ommibas obuia, placuithic alleribere s of pli €A
di plide 7l v s L Ao Agof fifué‘nr&gdaz,nﬁﬂuﬁi Tﬁbj.d-ﬁ'ﬂ":ﬁmﬂu ¥ :ﬂﬁp
we TR AR DD opeithomais AL ket) eeAlidy . Hpsxdddis o movmiese S Exs

garms o Pedumodos wm gl by ¥ pld 34 pee S minds , Gosev die

il o (ot ol e Suopeay 081 aremdece | T # {foy xonic oy, _

Indeigttur occalionem nactus, coepi & epo de terre ma
bilitate cogitare. Er quamuisablurda epinio uidcbatur | tas
men quia lcicbam alfs ante me hanc conceffam libertareny, ug
quosiibet ingerent circulosad drmoqﬁrandum phznomeng
aftrorum. Exiltimaui mihi quoque facile peraitii ut experis
r¥em, an pofico terva aliquo motu Armiores demon [trationes,
quin siorum etfest, inueniri inrenolutions Grb;um ccelellfs
um pollenr,

Atgp ira ego poliris motibus,quos tefrx infea in opere tri
buo,mults &longa obfernatione tandem reperi, qudd f eelia
quorum fyderum errantiummotus, ad terrz circulationem
conferantur, & fupputentur pro cuiufgs fyderis reuolurione,
nonmodo ilforum phxnomenainde fequicur fed & fyderum
atcp orbium omnium ordines,magnitudines, & ccelum ipfum
ita connectat,ut in nulla fui paree pofsit ranfponi aliquid fing.
reliquarum partill, ac totias vniver(itaris confulione. Proin
dequoque & in progre(luoperis hunc fequurtus fum ordinem
vtin primo libro defcribam omnes pofitiones orbium , cum
terre , quos eitribuo, _motibus, uris [ibrr'tﬁﬂrfnrar coms=
munem quafl coniticutionem unioerl . la reliquis uerolis
bris poftea confero reliquorum {yderem arpomnium orbis
ummotus, cit terrae mobilitare,utinde collipi pofsi t,quatenus
reliquorti fyderum arcp orbit motus & ap parentiz faluari pof
fint, fiad terree motus conferitur. Neg; dubito,quin ingeniof}
arp docti Mathematici mihi altipulaeuri fint | fi quod hee

: - i philofo



PRAEFATIO AVTHORIS,
philofophiain primis exigir,nG obiter,led penitus,ea qua ad
harum rerum demon(trarion€d mein hocopere, adferunur,
cognolcercarcp expedere woluerint, Vtuero pariter doch arg
indoctiuiderent,me nuilius omnino {obrerfugere iudiai, ma
lui tuae Sandiicati, quim cuidj alieri bas meas lucubrationes de
dicare, propterea quod & inhoc re-nmifs.angiﬂa terrg,in quo
ego ago,ordinis dignitate, & lirerarum omriiu aigy Mathema
tices etjam amore, eminentifs, habeavie ur facile tua authorita-
te & iudicio calumniantium morlus reprimere polsis, etfiin p
uerbio fit,non effe remedium aducrfus fycophante morfum,

Si fortafle erunt pamusdsso qui cum omnium Mathemas
tum ignari fint , tamen de illis iudiciom fibi fumunt, proprer
aliquem locum feripturee,malead fuum propofirum detor,
aufi fuerine meum hoc in(itutum reprehendere ac infectarizil
los nihil moror adeo ut eriam illorum indicium randp remera
rium eontemnam, Non enim oblcurum eft Lactantium, cele-
brem alioqui feriptorem, fed Mathematicym parum,admodiz
pueriliter de forma terrac loqui,cum deridet €0s,qui terrd olo
bi formam habere prodiderunt, Itagg nG debet mirum uideri
ftudiofis,fi qui rales nos erfam ridebunt. Mathemata mathes

maticis fcribuntur, quibus & hi noftri labores , i me non fallit

opinio,uidebuntur eciam Reipub. eccleffaftica mnduTcere ali=
quid, cuius principatum tua Sandtitas nunc tenet, Namnon
ita multo ante fub Leone x. cum in Congilio Lateranen(i uer
tabatur qua (tio de emendando Calendario Ecclefiaftico,quee
eum indecifa hane folommodo ab caufam manlic , quod anno

rum & menfium maguitudines,atg; Solis & Lunz motus non
dum fatisdimen (i haberentur.Ex quo equidem tempore Jhis

accurarius obferuandis,animum intendi. admonitus  pracda
rifs.niro D, Pauloepifcopo Sempronienfi,qui tum ifti negos=
tio pracerat. Quidattem prac (tirerim ea in re,tuz Sanclitatis

precipue,atqg omniumaliorum doctorum Mathematicorum

indicio relinquo,& ne plura de utilitate operis promittere tue

Sanétitati uidear,quim praflare pofsim,nunc ad inftitutum

tranfeo, :
INDEX

INDEX EORVM

QVAE IN SINGVLIS CAPITIBVS, SEX
librotum Nicolai Copernici, de renolutionibus orbis
tm cceleliium, continentur,

LIBER PRIM VS

i, Qudd mundus fic [phaericus.

2. Quod terra quoggs ipheerica [ic, !

3»  Quomodo terra cumagqua unum globum perficiat,

4. Qudd motuscorporum ceeleftivm fit axqualisac circularis, perpé
_ tous,uel ex circularibus compofitus.

¢« Anterrecompetat motus circularis, & de loco eius.

6. Deimmenf(icate cceli ad magnirudinem terrze. _

7. Cur antiqui arbitrati fint terram in medio mundi quiefcere, tand

centrum, ; S :

8, Solutio dictarum rationum, X earum infufficientiz

9, Anrterte plures polsine ateriboi motus.& de centro mundl,

ios  Deordine ceeleftivm orbivum,

i 1. De griplici moru reflurifs demonftratio,

12, Demagnitudine rectarum in circulo linearum.

13. Delateribus & angulis tiangulorum planerum re@ilineapning

14, Detriangulis (pharicis, -

LIBER SECYNDVE

i, Decireolis & corum nominibus,
3 Deobligrate figniferi , & diftada tropicorfi, & quomtodo capiat,
3+ Decircumberentijs & angulis fecantiom fefe circulotit,zquind=
Ciialis,ligniferi,& meridiani,é quibus eft declinario & afeenfio
rectadety; corum fupputatione. S
4, Quomodo enid cuiuslibet fyderisextra cireulir, f per mediii figno
rum cg: p{;[r'l"Il';,cufl;; tamé latirudo cii ISgitudine eoftirerit,decli
natio & alcelio recta pareat, & o § gradu ligaife & medi
5+ Definttoris E&ionibus. St S i
6, Qua lintumbrarum meridianarum differentiz,
7. DMaximus dieslatitudo ortus, & inclinatio (pharee, quomoda {h
uicem demontirentur,8 de reliquisdierum differentijs,

8«  Dehoris & parribus diei & noctis,
s« De afcenfione obliqua partium fgniferi » & quemadmodum ad
quemlibet gradum orientem,detur & is qui celum mediar,
1o, Deangulo{ectionis fieniferi cum horizonte. ' i
ey gz ufu h?n&mtabulaf{um. e
i1, Dleangulis & circumterentijs eorum,qui per pol ontis
- untadeundem circolum ﬁ]gnotuma R tp?lmh“ﬂ.zﬁg::g



Copernicus

“Mathemeta
mathematicus
scribuntur.”
(Astronomy
Is for

Astronomers.)

From the preface to
De Revolutionibus
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Deortu® occalufiderum. e
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s3a R e :
i4¢ Deexquirendis ftellarumlocis,ac ixatum canonica defcriprice,
LIBER TERTIVS
t.  DezquinoGioram folltidorumiy anticipatione.
2.  Hiftoria obferuationum comprobantium inrequalem 2quinodlio
rum conuerlionumiy praccelsionem,
32 Hypothefes,quibus xquinoctiorum obliquitatisty figniferi & 2g
nodiialis mutatio,demonf{irator, :
4+  Quomodo motus reciprocus,fiue libratitis ex circularibus cofiet
g+  Inxdlitatis anticipantiT xqnodtiord & obliquitatis demdfiratio,
8. Dezglibus motibs peelsiois egnoctiond & inclinatidis Zodiacq
7. Quz {ie maxima dlﬂteremia inter zqualem apparentemiy pra-
celsionem quinoctiorum,
8,  Departicularibus iplorum moruum differentijs, & eorum Cano.
< picaexpolitio. :
9.  Deeorum,quz circa praceflsionem aquinoctiorumexpofita fung,
cxaminatione acemendatione, :
1. - Quelit maxia differentiafectionum zquinoialis& zodiad,
11, Delocis aqualiii motul aquinoctiord, & anomaliz coiticutdis,
12. De pracefsionis xgnodiij uerni, & obliquitatis ([upputatione,
13. Deannifolaris magnitudine & differentiz.
#4a - De mqualibus medijstp motibusreuolutionum centri terrae,
15. Protheoremata adinzqualicatem -motus folaris apparentis des
 monftrandam.
16, Deapparente Solisinzqualirate,
17, Prim=acannuz Solaris inzqualitatis demonfiratio cum ipfius
parricalaribus differentijs. :
18, De examinatide motus xqualis (ecundum fongitudinem.
15.  Delocis & principijs quali motui Sclis prefigendis.
20, Defecunda & duplici differentia.que circa Solem propter abfis
: dum mutationem contingit. =
21, Quana fit fecunda Solaris inzqualitatis differentia.
22, Quomodo aqualisapogei folaris motg,uni cii differZee excplicet
23,  Deanomalix Solis emedatide, 8¢ de lociseius prafigendis,
24. Expolio Canonica differentiarum zequalitatis &apparentiz.
25« DeSolarisapparentiz fuppuratione.
26, De nupiudpo,hoceft diel naturalisdifferentia,
LIBER QVARTYS
‘1. Hypothefes circulorum lunaritim opinione prifcorum,
2, Deearum affumprionom defe&u,
3+ AliademomiLunz fententias . :
4. Dereuclutionibus Lunz,& motibus eius particularibus,
s+ Prima inzequalitacis Lunz,qua innoua,plenaty; cStingit demon
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CAPITVILORY M,

- Eorum quz de zqualibus Lung motibus longitudinie anomaliz
expolfita funt comprobatio, o
Delocis longitudinis & anomaliz Lunatis.’ ;
Defecunda Lunz differentia,& quam habeat rationemepicyclus
primus ad fecundum,
De reliqua differentia,qua Luna 2 fumma abfide epicycli inaxqua
_liter widetur moneri, :
Quomodo lunaris motus apparés ex datisaequalibus demditref:
Expofitio Canonica plihapherefiii,fine aquationii Lunaritima
De Lunaris curfus dinumeratione, :
Quomodo motus Iaticudinis lunasis examinetur & demdoliretur,
D locis anomaliz latitudinis Lunze,
Inftrumenti parallatici conftiuio.
De Lunz commutationibus, s
Lunaris 4 rerra diftantia,& quam habeant rationem in partibus;
quibus qua ex c€rro terrae ad fuperficiem eftbuna , demaliratios
Die diamerro Lunz umbra terveltris,in loco tranfituz Lunz.
Quomodo Solis & Lune 4 terradiftatia,eorumiy diamewri, acum:
bree inloco trifitus Lunge, & axis umbra {imul demonftrentur,
De magnitadine hor trit fiderd, Solis, Lunz, & Terrx ac inuicé
Dediamerro Solis apparéte & eius comuratioibs, (coparatioes
De diametro Lunz inzqualiter apparie & efus comutatidibus,
Queze fie ratio diverfitatis umbrae terrae,
Expofitio Canonica pardicularium commutationum Solis & Lu
nee in circulo qui per polos horizontis,
De numerarioneparallaxis Solis & Lun=, :
Quomodo parallaxes longirudinis & latitudinis difcernuntur,
Confirmatio eorum,qua circa Lunz parallaxes funt expofita.
De Solis & Lun coniunctionibus,op pofitionibusty medijs.
De veris coifictidibus & oppofitidibe Solis & Luna plerutandis.
Quomodo coifictides & oppolitices Solis & Lunz eclipticze di-
Quantus fuerit Solis Lunzqs defetus, ({cernatyr ab alijs.
Ad praznofcendum quantifper duraturus it defectus.

LIBER QVINTVS

De¢ revolutionibus eotum & medijs motibus, _ :
Aeglitatis & apparétiz iplor fidetf demofratio opinioe prifcos
Generalisdemoltratio inzequalitaris appatétis ppf motiiterra,
Quibus modis errantiummotus proprij appareant inxequales.
Saturni motus demonfirationes,
Dealijstyibus recentius obferuatis circa Saturnum acronychifss
D¢ motus Sarurni examinatione, :
DeSaturnilocis conftituendis , .

De Saturni commurationibus,qua aborbeterrz annuo profics:

feuntun, & quanca illivs Gr diftantia,
[ouis motus demonfirationes,

Dealijs
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INDEX CAPITVLORYM,

Dealijs tribusacronychiis Iouls recentius obferuatis.

Comprobatio zqualis motus louis.

Loca motus louisafsignanda,

Delouis commucationibus percipiendis, & eiusaltitudine pro
ratione orbis reaolutionis tetrenar,

De fiefla Martis.

De alijs teibus extremz noctis fulfionibus » circa fellam Marts

‘fFirst of all, we__m_ust note t
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us fuerituna,
De fiella Veneris.
Qua fit ratio dimetientium orbis terrax & Veneris,
De gemino Veneris motu,
De motu Veneris examinando,
De locis anomaliz Veneris,
De Mercurio,
Deloco abfidum fummz & infima Mercurij,
Quira fi eccErrotes Mercusij, & qua habeat orbifl fymmetriam,
Cur digrefsiones Mercurij maiotes appareant circa hexagonila
tus,eis quac in perigaeo contingunt .,
Medij motus Mercurij examinatio.
Dee recentioribus Mercurij motibus obfleraatis,
De praeficiendis locis Mexcurij,
De alia quadam rarione acceflos ac receflus,
Dee tabulis profthapherefeon quinicgerrantium fhellarum,
Quomaodo horum quing fiderum loca numerétur in 15gitudine,
De ftationibus & repedationibus quingg errantium fiderum,
Quomodo tépora,loca, & circiifercrize regrefsiond difcernitur,

LIBER SEXTYVS
De inlatitudinem digreffu quin gy errantiii expofitio generalis.

Hipotheles circuloram,quibus ha fiellz inlatirudinem feruntur.
“Quanaa fit incliniario orhium Saarnd,louis, & Martis,

De cxteris quibusliber, & in uniuer{um Jatitudinibus exponendis
hotum trium fiderum.

De Veneris & Mercurij latitudinibus. , _

De fzcundo in Tatitudinem rranfira Venetis & Mercuttj fecund®
obliquitatem fuorum orbium in 2apogzxo & perigeo.  (curt,

Quales funtanguli obliquation utriufcp fideris Veneris &Mer

De tertia lacitudinis {pecie Veneris & Mercurij,quam uocant De |
yiationem . ; f

Denumeratione latitudinum quing errantium, :

FINILS, MICOLAI

hat __ u

emenfa terrarum fpacia candem ubicp rationem hab

NICOLAI COPER-
NICI REVOI;*.R»:;I&DI;IVJM '

Quod mundus fit {pharicus. Capte

niverse is spherical’
ma periectillimatic OmMumyiusna s
ADNE| gens compaging, tota integra ; fiue quod
AU B ipla capacifsima (it figurarum,qua com
: 5. e prehenfury omtia, & confervatur maxi
s =W el e decer: fiue etiam quod abfolutifsime
quecpmundi partes,Solem dico,Lunam & {telfas, eali forma
confpiciantur:iive quod hacuniuerfa appetat term inari, quod
in aqua guttis ceterisGp liquidis corporibusapparet, dum pet
fe terminari capiunt, Quo minys talem formam caeleitibus cor
poribus actributam quilquam dubicaverit,

Quod terra quocp fphaem‘a .  Capon

==mlErram quocp globofam effe,quoniamab omni pat«
W te cenero fuo inniticur, Tametli ablolutus orbis non
fratim uidearur,in tanta montitl excelfitate, defcen=

L,___ = fuggnallium, qua tamen univerfam terra rotundira
tem minime uarianc, Quod ita manifeftieft. [Nam ad Septen=

“trionem undroqqaq.cqmmeamihus.,ug;mmg%maf reuolus

tionis pﬂuiarfmatmlli:ur,-alci:mt_aﬁmqmgﬁ%dﬁcrfo {ubeun
te,pluresty ftelle circum Sepseniriones videntur nd occidere,

-&in Auftro quaedam ampliusnon oriri, Ita Canopum ion cer
-niritalia, & gypto patentem,

 EtIealia poftremam fuuj {tellam
uidet,quamregio noftraplaga rigentioris ignorat.E contras
rio in Anftrum tranfeuntibus attolluntur illa, refidentibus ijs,
quee nobis excelfa funt. [nterea & ipfg polorum inclinationesad
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As we know, there are known
knowns. There are things we
know we know. We also know
there are known unknowns.
That is to say, we know there
are some things we do not
know. But there are also
unknown unknowns, the ones
we don’t know we don’t know.

Donald Rumsfeld

Feb. 12, 2002
Department of Defense
news briefing

He left out the most important one!



"It ain't so much the things we don't know that get
us in trouble. It's the things we know that ain't so.”

Artemus Ward
American writer
1834-1867

* Beware the known unknowns!
* Not everything “self-evident” is true!



Copernicus held these truths to be self evident:

 Uniform Circular Motions

“First of all, we must note that the universe is spherical”
Copernicus

“The axiom of astronomy: Celestial motions are circular
and uniform or composed of circular and uniform parts.”
Erasmus Reinhold

* Motions centered on the sun



It hardly matters to me whether he [Copernicus] claims
that Earth moves or that it is immobile, so long as we
get an absolutely exact knowledge of the movements
of the stars and the periods of their movements, so
long as both are reduced to altogether exact calculation

-- Gemma Frisius (astronomer)

... the subject of Copernicus is astronomy, whose most
distinctive methodology is to use false and imaginary

principles for saving appearances.

-- from Church decree placing
De Revolutioniubs on the Index



DESIDERATA

1) Common Sense

2) Simple

3) Reproduce observations



..the arguments against the
« movement of Earth are very
| plausible ... the experiences
j“ ~ that overtly contradict the annual
. movement [of Earth] are so
jsff | great, that there is no limit to my
astomshment when | reflect that

. -._T-:' |_:I_ o

; in defiance of the latter, the
-~ former became mistress of his
belief.

Galileo, 1632
Dialogue Concerning the Two Chief World Systems



DESIDERATA

1) Common Sense

2) Simple

3) Reproduce observations



Ptolemaic System
From The Aimagest
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From Book | of
De Revolutionibus
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From Book 11l of
De Revolutionibus
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What Copernicus “Knew”

“First of all, we must note that the universe is spherlcal ?
Elliptical orbits!

Motions are centered on the sun
Sun at a focus!

Uniform velocities
Equal areas in equal times!




DESIDERATA

1) Common Sense

2) Simple

3) Reproduce observations



| In advocating and fighting for the
Copernican theory, Galileo was
not only motivated by a striving
to simplify the representation of
the celestial motions. His aim

| was to substitute for a petrified

8| and barren system of ideas the
unbiased and strenuous quest
for a deeper and more

| consistent comprehension of the
o| physical and astronomical facts.

Albert Einstein
in the foreword to the Drake translation of Galileo’s Dialogues









NCDES OF THE MOON'S ORBIT
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3C273 first quasar discovered




Tycho Brahe

Tyge Brage 1546 - 1599
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